A large number of disorders affecting the masticatory system can cause mouthopening restrictions. Among them is Jacob's disease, characterized by restricted jaw movements and caused by pressure of the mandible coronoid process, which is longer than normal in size, on the posterior aspect of the zygomatic arch, together establishing new joint formation. Observation: We present a case report of a 29-year-old male patient presenting limited mouth opening. Inter-incisal maximum mouth opening was 5 mm. On panoramic radiograph an elongated coronoid process of the mandible was evident. Computed tomography (CT) scans showed the relationship between the exophytic mass and the inner surface of the zygomatic arch. An extra-oral coronoidectomy was performed. A mouth opening of 55 mm was achieved intra-operatively. The post-operative period was without complications. The histopathological diagnosis was osteochondroma. Discussion: The clinical, radiological and histopathological characteristics and surgical approach to Jacob's disease are discussed. Conclusion: In a patient with a limitation of mouth opening, and without any temporo-mandibular joint disease, an examination of the coronoid process is required to identify hypertrophy ofthe coronoid process and to diagnose Jacob's disease.
Introduction
Jacob's disease is one of the numerous causes of reduction of mouth opening. It is not frequently reported. It was first reported by Langenbeck in 1853 but it was Jacob, in 1899, who first described osteochondroma of the coronoid process forming a pseudoarthrosis between the coronoid process and the zygomatic arch. Later, very few cases have been reported [1] . Patients usually complain of restricted and painful mouth opening. Therefore, these patients may be treated for a misdiagnosis of temporomandibular joint (TMJ) disorders [2] . The treatment of a Jacob's disease is surgical, with an intraoral or extraoral approach. We report an unusual case of a patient who presented with severe mouth opening limitations. Our report is intended to highlight the classical clinical and radiological features of a rarely reported condition of a Jacob's disease.
Case presentation
A 29-year-old man presented with a history of a 10-years progressive and painless limitation of mouth opening. The patient's brother does not have a similar complaint.
The maximum opening was 5 mm, with deviation to the left, and a minimally prominent left zygoma. There was no apparent facial asymmetry (Fig. 1) . All the other aspects of the patient's history, as well as the physical and laboratory examinations were within normal limits. He had, also, no previous history of trauma in the facial area. The originality of this case is that the patient, when referred by his doctor, was not aware of the reduction in his mouth opening before consultation, although, on examination, he appeared to be well-developed and healthy. At first, the patient was diagnosed as having bilateral temporo mandibular joint (TMJ) disorder. Orthopantomogram (OPG) and tomography of TMJ were conducted. A panoramic radiograph revealed no gross abnormalities, with the exception of an enlargement of the left coronoid process (Fig. 2) . Both examinations showed normal joints bilaterally, but without condylar movement associated with mouth opening. However, the anatomic features of the lesion could not be seen clearly from these views. Then, in addition to plain film radiographs and to have a clear idea about this hypertrophy of the coronoid process and its relationships with headjacent structures, a computed tomography (CT) imaging was performed. This examination revealed a well-corticated exophytic protuberance projecting anteriorly and superiorly from the hypertrophied left coronoid process. In fact, axial computerised tomography (CT) and coronal CT scans revealed the presence of a mushroom-shaped radiodense mass at the apex of the coronoid, the zygomatic arch was curved laterally by this bony outgrowth. It also revealed a remodelling of the inner aspect of the zygomatic arch, resulting in a pseudoarticulation ( Fig. 3) . Moreover, 3D reconstruction showed the relationship between the exophytic mass and the inner surface of the zygomatic arch, making a new joint formation especially clear at the upper view of the 3D CT scan (Fig. 4) . The patient was then scheduled for excision of the exophytic mass by extraoral approach (Fig. 5) . A mouth opening of 55 mm was achieved intra-operatively. The patient was recommended to have postoperative physiotherapy and jaw exercises. Histologically, the diagnosis of osteochondroma of the coronoids was carried out.
In fact‚ pathologic examination showed typical histologic characteristics with cancellous bone capped by hyaline cartilage which was undergoing endochondral ossification (Fig. 6 ).
Discussion
Coronoid process enlargement is a condition that can result from exostosis, osteoma, osteochondroma, chondroma, hyperplasia and developmental anomalous [1] . First described in 1899, Jacob's disease can eventually lead to the formation of a pseudojoint between the zygoma and the coronoid process. In most of the patients with Jacob's disease, the involved coronoid segment was diagnosed histologically as osteochondroma, whereas hyperplasia was diagnosed in a few patients. To establish this diagnosis, we need to show a direct contact between the hyperplastic coronoid process and the posterior wall of the maxilla or the zygomatic arch and the joint surfaces at this location [2] . The etiology of the complaint is unknown, although several theories have been postulated, including hyperactivity of the temporal muscle, dysfunction of the temporomandibular joint, endocrine stimuli, traumatism and even genetic and family factors [3, 4] . Jacob's disease is most frequent in young patients with a mean age of 27 years (age range: 16-62 years) with male predominance. It is usually unilateral in occurrence with predilection for involvement of the left coronoid process [5] . These results were in accordance with those of our case report.
The mandibular hypomobility can lead to secondary problems such as airway problems, malnutrition and growth retardation, negative impact on speech development, limited access to oral hygiene and dental care, and muscle atrophy [6] .
In this case report, the patient had never been subjected to any dental treatment due to mouth opening limitation. Because of its insidious clinical onset, Jacob's disease is often overlooked and misdiagnosed as a TMJ disorder, which could lead to mistreatment [7] . For this reason, we carried out a panoramic radiograph and tomography of TMJ. The panoramic radiograph showed an abnormal elongated left coronoid process, the tomography of TMJ showed a bilateral limited ondylar movement especially at left. However, the anatomic features of the lesion could not be seen clearly from these views. So, in addition to plain film radiographs, recently computed tomography has been a beneficial imaging modality. CT has an important role in diagnosis and is useful for an adequate surgical planning by allowing assessment of the size of impingement of the coronoid processes. On axial CT images, protrusion of hypertrophic segment to temporal fossa and articulation of this segment with the inner aspect of zygomatic arch can be clearly seen. 3D CT shows the elongated coronoid process passed above the zygomatic arch and joint formation. Furthermore, 3D CT provides some additional measurement information for surgeons. Therefore, a 3D CT scan is very useful and revealing as it demonstrates the hyperplastic coronoid process, the joint surfaces and the changes in the inner aspect of the zygomatic arch. Joint formation can occur in two different models: (1) impingement of the coronoid process on the concavity formed at the zygomatic arch, (2) concavity on a coronoid process caused by the new bone formation on the medial surface of zygoma. The type of joint formation might determine a surgical approach [2] . The treatment of coronoid hyperplasia, essentially a mechanical problem, is primarily surgical without reconstruction. In fact, the treatment's goal will be to recover acceptable mouth opening ranges.
Different approaches have been advocated to treat this condition. Most of the previously reported cases of coronoid hyperplasia and Jacob's disease had been treated through an intraoral approach which avoids the surgical complications inherent in the extraoral approaches such as facial motor nerve injury and facial scarring, although limitations of this approach are well recognized.
Extraoral approaches also have been described, this approach should be used in the following situations: 1) When the size and position of the lesion prevent removal by an intraoral approach. This can easily be determined from the CT scan; 2) In cases with concomitant involvement of the TMJ; 3) In bilateral cases. In this patient, an external coronal approach was indicated due to the limitation of mouth opening and because the coronoid process was large enough to be trapped above the arch, with the advantage of better visualization and esthetic scar within the line of hair [8] [9] [10] .
Despite the immediate gain in jaw mobility, physical therapy is often necessary to help and maintain an effective mouth opening. Our patient's follow-up showed he was healing well and had improved mouth opening.
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